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Abstract (Basic) : EP 976530 A2 



NOVELTY - Mold for a microlens is formed by providing a 
substrate 

(1) , at least a portion (2) of which is electrically 
conductive , 

providing a mask (3) over the substrate, with an opening 
(4) , and 

electroplating a layer (5) in the opening on the substrate, 
and over 

the surrounding mask to form the lens mold, or a master for 
forming the 
mold . 

DETAILED DESCRIPTION - The opening in the mask is of 

width or 

diameter less than or equal to 0.35 times the radius of 
curvature of 

the microlens mold and/or less than or equal to 10 micron. 
An INDEPENDENT CLAIM is also included for the process 

above in 

which the plated layer has a flat portion formed at the 
beginning of 

electroplating which has a width or diameter equal that of 
the opening 

and a radius of curvature above the opening equal to radius 

of 

curvature of the desired lens, and the width or diameter of 
the opening 

is 0.35 times the radius of curvature of the desired lens, 
and/or the 

plated layer has a convex profile formed at the beginning 
of the 

plating . 

USE - Forming a mold, or a master of a mold, and 
forming a lens 

using the mold to be used in liquid crystal display 
devices, light 

receivers, and in inter-fiber connectors in optical 
communications . 

ADVANTAGE - Enables economic production of micro lenses. 

with a 

large numerical aperture in arrays with a narrow lens 
interval, a large 

light condensing efficiency, and a large area. 

DESCRIPTION OF DRAWING (S) - The figure shows the 
formation of the 
lens mold. 
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(54) MOLD FOR FORMING MICRO LENS AND MANUFACTURING METHOD THEREOF 



(57) Abstract: 

PURPOSE: A mold for a micro lens or a micro lens 
array is provided to easily reduce the size and to 
have a wanted curvature or a big NA. 
CONSTITUTION: The mold for the micro lens installs 
a conductive substrate or electrode layers 
(2,12,32,52) and substratesO ,1 1 ,31 ,51 ,61) of 
which one part is conductive, an opening or an 
insulating mask layers(3 t 1 3,33,53) containing plural 
openings(4, 14,34,54), and a gilding layers 
(5,15,35,55) gilt with electricity inside the opening 
and on the mask layer. The micro lens array of 

which the diameter is 2-3 micron or 200-300 micron, has a structure arranged by the fine lens of a 
hemispheric profile and has big light collecting efficiency effectively using a ray of light incident upon a 
lens surface. 
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§71) ^-2000-00 1 2055 

(19)cfls!-SJ^^S(KR) 
(12) S7H^^gM(A) 



(51) Int. CI. 6 
B29C 33/00 


(1 1 ) &n £ 2 ^2000-001 2055 
(43) S^Hfl^ 2000^02^25^ 


(21) 


10-1999-0030971 


(22) g-a^xh 


1999^07^29^ 


fnr\\ o -H ^ x i 


1 QQQ- OOflRRfil H7-SJ 9Q^J ^J^-f IPl 
1 yyo ctODDD I yyOG Uf s^a s sir(jr; 


(7D#ae.i 


7Hfe 7h^-A| 77|7|-0|A|: n|C|-B|-0| 

US £3H£ 2£cW A|a.D^2H 32011 30^2^1 


(72) SJ-S*|- 

» 


op|cM#w| 

a&£32£2So:|.^A|£a|.s2n.32D|30^^fc7^Ap;|7hO|^L4| 
A l u r^r^F— °l JE. 

^ &£HiSScc|-^i A| so 30^201711 7 Hr A l 7;| 7 K>l AM 
d|A|D^77^;| 

ffl*£2£2fin:ff A lH Q W2il32Q||30a-2^llfe7|^A|^7^|AM 
ttS£E3a£S2at^ A IS.D|.^2I320|| 30^23.^ t7|-^A|7;|7W| AM 


(74) C||a|£! 




£M/#-F : 213 





(54) nK>|aS£!^# AO fH^a ^|3E 



.2^ 

□ ho|as.g!s» ^-Brr 7|£f c£- g=*g(2, 12, 32, 52)S 3J:n %li= &o\ *}oi£ ffl^ftol S3 

AHoi 7IEK1, 11, 31. 51, 61), &l g^HjcH 7H^ SE^r 7H^(4, 14, 34, 54)# 5fof^ 

a[±3L§{3, 13, 33, 53), £! ^7| 7D^lHo{| ±>7| a^ag-yoil 37|£^g £^#(5, 15, 35, 55)^ 

^■al&ciK n=?{3, 14, 34, 54)4 *(0)o| 0 



0.35R4 a*|* «fc x|| 1 2=3 - (R)e £M £^#(5, 15, 35, 55)4 ^f^SS - S&fc 

14, 34, 54)4 *1S ^(0)O| O 



< 

10 /miS! *\\2 =E?io| o^S^K 



http://patent2.kipris.or.kr/ JitenL.eng/XML/1 01 9990030971 / 1 1^99900... 2006-06-21 



> .KIPRISCg^H^olSfi) 



01 XI 2/30 



3 
2 

1 



4 


-^H 5 








4 


iJLl 


^5 















2 
1 



2 

-r 





□lolHsggs. §e, s^iJEg, yg, of^a 



http://patent2.kipris.or.kr/ ^Atent_eng/XML/1 01 9990030971 /1 trf99900... 2006-06-21 



tfPRIS(g:?ll^8l§fi) 



21101 XI 3 / 30 



£ 7^ *n ^A|oj|oi|Ai ^# §y jh^si *ia 0^1 s^isfe zlehh. 

£A|Sfe 

£ 9fe *l|2 ^A|ol|o||A-i g7h ^# £S. 

£ 10-g *1I2 ^A|oj|oj|Ai 7H^? tif^ flfil e^sj «}g R ^ 7fchS| ^# «a rfi| £ 

£ 11a MM i 11 #H Q^Ei ^<>||Ai S7|i^S|-7| JjH*h 8Kjo||A| 5E A l^fe 

£ 12a Ml*l £ 12c^ S ttSog C4-B □ WHS^S CHb||0|s| &go!|Ai £A|«h^ aH£. 

£ 13a Lflx| £ 13c£t * ttfloil n}# n|-0|a^e!S 0(BIIO|S| ^goi|Aj Sj|3E *W £*|ofe 

E. 14-b & S-Soll crfS bH^-g f£f fEAjSfe ^A|£E. 

<£S2] ^a *»oii en e ^s^i gg> 

1, 11, 31, 51, 61 : 7|ff 

2, 12, 32, 52 : £S4! 7|ff 5E^ 

3, 13, 33, 53 : Q^3§ 

4, 14, 34, 54 : 

5, 15, 35, 55 : 

5o|cK g. gg§ ^| □hoia^s 5E^- aFolHseiS o)Bi|o|§ f£, yg, S §£f o|§th °h 

o[o\3.^^. CHiHlOl^ S|5j£S ^ao| 2~3ahO|3S 200~300n|-O|H^O| H, ^§ B.sLZ\ 

a|A||e m^oii o|sh HHSa ^# ai-oia^gis cH^jol-^ ofl# sa| ^x|, ^ ^^i^l SI 

A|^^JO^|Ai LH^ ^0|H ^0| C^SW| S^^SjCH Af^Ch. 
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n g^, sie »*i«si 21*1011 ^ass^ g 0 |*w «n^n ^ ait ig g-s ^io|x-[ §oi 7h^£|ch 

«dK dJsW, oi ga . g s a ^ a j s (numerical aperture : NA)# »fe □rO|H^e!=s cH^loph fiasWI 



o|£f So|, «h£*fl 7|#o| 7f|^£|:n ccfa^ as ^KCCD)^ l>e 3 a>o|S7|- § 

g «foWalsucK tcfaw, o|aj^sotoi|A^ f fie e NA« SJfe oMHSSS cHeflo|s| ss.^ 0 | 

2ic|-. 



o|B)«i 1£^§ g- ^1 xia| #5* S! 9 a^ai r ae £f §M *]a|°| ^o^|£ SflecK J5E», 
a x|- n|| y (electroluminescent panel : EL panel)*!- l>e £Efe x r ?l ^Aj-(self-radiating) ^Ejjoj S a| 
S-*|7 r An 1 sin 7IMS ^*r .HtJS^ SI jlflfES| E.M&*W *fl as|«cK o|s)e 2*1 SWollAlte, sfe 9!^ 
Afo|^ a ^ NA »£l oH&F e 7W2 Xi^oi *f7*S <S£*S t Si^ a^iasgs. o|B4lo|7h a^ScK 



o|e ins SKIfi o|S» *3Hfi| DFolHSIMS x|2E tftf (M.OiKawa, et al.,Jpn. J. Appl. Phys. 20(1) L51-54, 

19810|| 7HA|U)0|| SlO^fe, 0|£ JUS A^ofo^M), AH« °£| 7 |^o| a^o| g^OlW #Q#0| 

4te»ch njaW, ^^o| 21S§ S-^oil g^^icK o| gmo|| aio^fe, ay^# ya| yzjoil a| 

*H S!ss| *]^o| M 4= hck iejbh. & NA# £fe @!^# ^*|ofe 3do| o|Hct- asjfi oK>|asas cH 

^loi-i- *$&i5\7\ ?isiiah^ oie »*w aecHsasi q^s^^f^Es, aes^ DroiHsso^cH 

Bi|o|# *i|^o|-7|7r S^rCiK £E«, o|§efe #g ^B^fe cH3E5j o S| 0 |e jH» ^£o| 2|z|o t -a|o|| 

fi.?SciK H35. ^| CHI AH x||=E H-apr^^aTll -y^sj^i ^ »>, soi^r assi 

S^r7h SH(lots)# #7f^X| tl^K 0| ^ ONBF, 0| 0 |#«feD||^ ^cz-e. 0|§Sfe ^oj| d| 

oH A-i Eh7r7r ^^^H^. fecK 



5E*h, 0|-B I|[ ^aoi| 5iOjA-i^ } 7|B M oil A-i 0|$ HL^# °^B^ 0|^0| 7|^0l| S7( .g 

» ^o|h^., 7|B ^HSfe »»a| #B|ofl aaacf. aajuj, ^^b| ^al-fe., ttftai oi^o| Kojo^oj- ^fe tfs. 

*l|-7|bV ±X[0\\^r fl^Uh, 7|^a| g 7j|^ § i£A|- ^AJ ^ 7|^o| ^ 7j| 

^^r *r°|7r ^^r#^l g£7 r ^7rtr°ll ^ ga*|o|| 7|o|§H oho|3 



5E^, ^ o|e ins ^oil sjtH ^a|£|^ &o\\ l|)xH o|-Jl ^cf. Djaw. ^b|^ 3 

&0| Si££^ f □^OlH^Hj^ CH^|0|o| 37|7r #7^| CLfB-h ^a|£h ^A^ ££-^ ^aj ^^Z>o| gfj. ^ 

oi sewigch 



eflxi^e £|M^.¥(BE^ §*H) o|§o|- cf-s. ^Ejjoj □pola^ay^ <HBi|o| ^\ZE (D.Daly, et al., Proc. 

Microlens Arrays Teddington. , p23-34, 1991 &3£)o|| SioiA-]^, SM£|^:Zl2Hii| o|g^oj 7\& &o\\ § 

^3 *r*I# S§S£S Jflld^jl, ^a|# 7r ^ SI B|#^¥^oi □Fol^^.^l^ OjBj|0|# ^I^S^K ^|A-|^e £ | 

oia^ c r °m t^Eijoj an^g ^ «ck ay, oi ^-ae oi^ ms 



zi^uf, Bi|A|^H aiss^ ^gofl 5iojA^ D|-o|aisaisa| =^a|°| ^^|, 7|^m r ^l^i-s] 

(wetting) ^Zd, 5U S s|«BcK ziai°^ f 7|§ 2°j & AH^§ 0 | ^e SIS S^r 



5ES, 2!^#o| a|#^^oi| 7|ojs||AH a^ g^r*MI =1^- 3^o||^ 5?j ctn^oii ^JSfe ^l^ . 

4S««Pl7h CHHcK SE«, 20 SE-^ 30 ofo|3^ M|x| 200 300 DrO|aBS| eS^ 3jgo| a^s|^ 
a*. nWB ^^|o| fe ais^oil ojso ?a sa o ^ # - ^ # aB ecK aBMi 

m S! ^cH^H^ ^ ^ □ r o|3SS!S# ^ 0 | cH^cK 



»B|o||A|fe f n|-o|H^.sij2Eo| Sl(original) §ai|o| e 7^1^=1 3, o| Sai|o|e.o|| BsqS7M^S 
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(1989)-261601 SEfc £^ of] S gJ-BK*!* ^ o^H fll5(1993)-303009 SS)o|| a|*H *l|SSch » 

floiiAife, □joi3sas« S9*iw ^ au, sit z_v°\ g«7t vatm 8j°°t cik>ih£B!s# 

Eh7l-s ^ xicK SES-, o|g m# gj-a^te cH^a* o Si oj gs - ^|^°| *}o|o|| gafojgE ojl&i a 

a|§H(wrap)*l &*fl7HHas ^ 5Uc:K 

E££_K £M 0||S ^gOflAi, yg§ 0|SS ^8*4 CM) ^0| ^5|5jo^ ^ #&j|0|eoj ^ o| 

^71- o^F a«H£ 3^ #^|o|h# Sofe oiistt 4= «ch se», ^ E H# 

* #^|0|H# A||S«W QjHS, CHI §o| 7|| ^r«| ao|cK n|Al| □^0|3^^J^§ S^ofe a¥, HS*HJO| 
^CHX|^ A|^o^«Ei □hO|3^S!^7h ^CHX|-^ 7?[X\9] 7|£> Soj x|^s|fe oil Soil 7|°l«||Ai ^j*hb 5° 

S*E| tfVg «E||7h U}E}tf ^ olQK . 

££3, 37|£E^ 7|#(S^- ^ §7H *|6(1994)-27302 S5)f 0|*« SHJ0| Stl^. 0| «-B0||/Hte, 

B 4WI gga Zi^B S^^l Si 7H^F^h A^SlJl, 5E3§# §^££^i 0|§*hOi *j7|5E30| ^9 

£(21, nfci (mother) * = £*|s| sfc B ^o|| filtiScK oia|fi Q*go\\ °] 

«h §£§ ^isefe ^g-s- B7 r jE a^acK oi ^b a-aoi ne- -^§t s^h *n 80996)- 

258051, a tt**7H ^|64(1 989)-1 01 69CHI 7HAl£|cH glcj. 

S7|S3 7|^<H| o|8f| £=go| 7H^P-ch| gg« aH gHSo-fe ^|7|- £ 1a M|*l S. id, » £ 2# S-^^W ^9^! 
cK £ 1a £ 1dfe 0 SI S7| SEB*II(201)S| 7H^F(203)# =f-*\1& 3^*11(202) ^o|| S7|£ 

^o| u})°| S7|i^ fE^ie^r. £2t£ 1da| ^sj£# 

xj 7)£ ^ 5E^#(204)0| ^g-fWI «FaK£ 1b^£ 1c), 7H?(203)M|s| 5E^S(204)s| SI}? 

(210)7F a«W££ ^EjH, i^S(204)^| S°jO| 3i7j gcK£ 1d). 3 C^, £^g(204)O| ^ 

i^g(204)S| ^ S|S U/7 r §7^CK ^ft u}go| 0|0|| ^7^C+. 

£E 1b Si £. icoll 5EA|a ujai- i>o| JE^#(204)o| gB?I ^ S^, SEH^ofl cHgo^ fl|^o|A| S^v 

0| 0|^CH§ ^ ii££S, £A|a SH£A) A^-g ^ aq-. 0|B)«[ ^0|| ^£h t 7H^(203)2-( 

0 7 1- #7h» 4^^, ey^s §£°i ^-e^i ^# yaoi ^7t*±c[. m^m ms.*^ a^-, ^h^i 0 
y\ #ttH, H3g(204)ai ^# a-^^ ^ ach w , ^j^fe r« ^ ee^ n\^\^ 

sEtt, H^floi £ 2011 5EAia y?i£^N sms^ as s?r 

« e o| ay^o| zn m uyg Rife C^eJl, ^ C Si C'^l ^l*|7 r ^£ ^=^K ^[M , ^^2-1 C 

7h 3^ ^o|| Six) &cK a^K o|Bf» o|*«W ^|^a afolasa^si ^°jo| a^h 4^ 

S!^-^ #7 Hoi-Til ^ NAM ^7j| SCK 

SEtt, #H||o| g|>c 7H|^ 7|#^ 0^|aS 0|o^S| 5jg(-^«| t 300 nl-0|a* 0|^S| Si 2|^°| 

■grOflA-i 200m ^# Bh3* □|-o|3^.^^# S^WI S^ofe a|gcfe 5!-B ^rSo^cK 



n|-o|3S@!^# ^l|55fe ^ili ^(SS^HS, ei^i, gsK>|o r o| ^l^(flyeye lens), S! ^9 

ai s-a siJi, gonial, °}S£i7ii fli^ofe zi ^^°3. a^oi^# ^a|^|- 



7IS3J ^01 *\0\E. ^^0| £3^2J 7|S, 0| 7|E*0|| 7H-^ ^^r^l 7H^(7H^ S 

g^jo^ ss c£- #&i^oj)# s^ofe §^ o^HS, SI 7H^Lf|o|| aa|n n^3§ ^o|| S7|£^a i^g 
S nFolofe arOla^Sl^g ^^o|| Z*0\c\. <X\7\M, (R)€- 7H^ « r £ ^o|| 5Ufe £E^S^| ^# ^13 # t-hE(. 
lHJI, 7H^^I ^a ^(0)O| 0 <O.35RS| &?i|# ( a )aF 7H^s| ^|g SE^B *0| 0< 10/^^1 5# 
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(b)a|- S ccfl, (a) ga (b)S 3cHH §fu[7f wgcf. 

7|Ra| *jg ^(0)O| 10/mi O|^oj q><o.35Ra| »7||7|- ^| Sfi*M. 

^o|, chgoj Ak^g 7 |y ^0|| ^ Sick 

gck 7|#^ ££^ o|^cH*!ck ££*k a[A a f§ ££a||x|AEgo S gAH^ 

^ Sick 



av 7 | DfAa* lhoii n^m S4^W o| M|s| 7|SS| <E3^# ^§a|?|^ tWI; Si 

4PI 7H?-lHo1! aa| JL £p| a^ag^oil £^SS ?|«fl ^7| 7|ea|2j §^©SAH o|^oi 

S7|£3* Xlfthck o| 7|*K)| S^g# ^ 37|£^ §o{| A|.#s|L-k zl^x| ate g 

i^jAH 7jg- goj 7|S-o| £*j°^0| Ah§gcK 

oil S&ft 7Wq^ ofctH W 5|g se^ 7H^a| *|g 5E^ ^(0)^ M*!*^ «h 

^ *|s| ^f- *}g (R) ffi 7H^a| ££-^ ^(0)^ 0<O.35RS| ^pf* em^fe SoIcK *i|2 ^Zd^, 



7H^a| *j3 SE^ ^0vm o|a^ [en, 0 <o.35Ra| £^|7 r mt>\ gfisl-ch 

xil 2 fiWM fl«HAH^, 7H^F°| *|S £E*r ^(0)7 1- 10/fln n|^o|Bfe #01 ^o| gfi©|-ch 



^^^l S^#o| ?H?- sj zl ^o|| z|z| ^ Xi^l, °l*j£h £^§o| S7|£^ E^|oi|Ai g 

^s|£S 4, sick gB|-o|ofo| #o| o|B|a oi^^o^ah g^n ^ Si^F. 

37|£^0i 4^^^^ S7|i^ E.^|0||A-i S7|JE^7h 7|B- a^o^ ok- ^j 0 | S|-Ck 0|Oj| Cfloj- 

S7|£^B S^li^ E.M)oi|Ai S7|£E^, S^ISg, 31 S7|£E3 ^ ^^1-^ ^ Sick 

£^§f ^U|S 7IE.I- Ajoil ^^o^ 51 0| 7|Eho S «LH § = # E.^|7F A^g ^co| ^ 

Hsnh^S ^ □Foia^.^l^ = fckHN ^7^ ^ Sick 

£E3S^ S«*fe OJ^OII 7|B A^ojl *|AJ S ° ^AH^- e^|7|- SEt^ ^7hS ^ Sick 0|B)*t 3^, S|^ft 

o| xi|^£|cH, #h S£| E.^|o{|AH 7|ffo S ^E| #H7h^£|^ck g^^fe ^«o| £ 11a "4|x| £E He 

• -aS^ck S|^S(37)0| £ ii a o|| £A|^l Aj7|£^o|| fijSH Ai|^£l d^eK31 ^35) ^ofl 

ck chgoll^, S7|£^§ IS 3^(38)0| E. 1 1fc>cHI £A|S u^^0| S^gck S^li^ £ 11c<>l| 5EA|Q a[ 

S>\ S0| # = (39)# S^sp| fl§ H ^ 0 |S# m^ofe S7|S^ S^OIIA] #H S^(38)# ^S^Ai A^SI- 
oi ^g^ck Zl cfg, *|^^(37)0| 0||SEJJ1 AH|7HH|CH, £ 116011 £A|@ d^j- ^o|, §E 3^(38)^ ^ f£ 
(39)o| £^@(35)# ^ Si^ 7|eK31)os-9&| S£|S ^ Sicf. 

o| ^soiiAife §e g^(38)o| A4i7H^ck nem, §go S oi-oiasffls* S^^fe se^, as se^oi « 

£ S^(38)o|| o|3H SQ£j7H«-k #s S^(38)o| ^ %^ ±sb% ±(ye\\d stress) oil a|sH 7^ 0 | «fe 

f - S^(38)# aH|7H^ ^fi^ Sick S. 11a 41*1 5E 11eS| Aij^ ^Soi|Ai, 2|^*( 3 7)o| £gf °| 
3§(33) ^o|| ^^£|oi si^ ^dH^ HA|sjcH Si^|a r S, ^7Ha| *l^#(37)# SfiAii, g^(32)# 

*|^*o S Ai A|-gl> ^ SiCk 
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tflPRIS(SJH^dlga) 



mi 01 XI 7/30 



SE», £ 11cs| *j7|£^ EMI S JE 11d2| S£l fcMI AfoloilAi, *]=S(32)o| o\\&s\o\ *WM ^ MS, E. 
^S(35)£ cHIS^lcH 71 fi 4* 5UcK trfaw, £ 11eo||AH°| ^i=(39)7r gg^ ^ SW. S SHa°ll cc r s.E, «e 
e S^#(32)(^SS «aS(37)o| oKe!)°># xiix^ H&7I- Si^H^, a|^o| Bom ^ Sl^K 

^e, 7|fi a £3^S £*r*lSS x||?|S}Of , §H ga| EMIOlW 7|&o S « El £-EL|A|£lcK 5ES, #H 

f£ S£J EMMAf, S7|£3o|| o|«H ^ SJ±L, £i§f SJfc 7|ft ^oii #H *H^# 3|&£S 

AM - oicK 

S^li-S EMI oil Ai, Aho|£E a HS^r!!^ 37|i^ A|7} °J S7|£^ ^|ojgo s ^ fllcHU ^ 

SSI! ^ S7|H^ A|£_k*h xilcHfJ- ^ 561 cK #7\ #aK>|o r o| Hs(flyeye lens), SE|#Bi 

His ga| s = g. A^i! ^ sicK 

Aj7| gE| a^SS 7|#o^i=L&J § = # 7|7||Sjo^ ga|fj* ^ # = S] g*j 0 | g^Oi|£r 

?|7| ^ck ccjaH, o|B|th**||» «Ha«PI fl*H u ^ #o| oh^a, £3S# £* r *ISS. oil 8*1- 

^ S-fiS *H^liJ- 4* SU^. q^o|, £gS(H| o|^ 7 |£|. Mo|| *|Aj)gol ggg «£#H7 r SgsJ-E- 3^, o| 
g£| xhs.^ oj|£]A|?p| ?|e o||S Boil s|«H Y^^i^l AJS|s|o|o|: e^K 5E3flom 7|e s.^?\ 

SI^BSS oi|^A|7|7| fle oi|*i^o|| o|oH ^ai^ ^ g^, ^ 7|»g oh^N « = (master 

for mold)£*l o^&^fe! *H&lt] ^ Hcf. o|B|e 3^ol| f o\e\& a»S ^ ££9£|>m £^£)4= 

oil a «i2 #^7^ sue ^noii 9.m ^i^ ss7f si^. 

^zl 21^ 7|^oj| aH£|Ji o| 7|&o^«eh gem ^ sife JH^ahS, ^1, S3 Sei*ll 

7^ oho|as Sj^ AUS^ o|S€ ^ 2lc:h * = 2| ^12 §f ^2.1 (fused glass) 

EE^r ^a|-§sH^I (glass- dissolved solution)o| 7\BHo\\ £^§£S -Sg^-b «ao| o| ^Hs^ 

*0|| A^7| g-al^Oll S|s|| g-ElScK 0| a^Ojl 7|& §J S^jHS ^^A|?|X|£ tf^A|?|X|i 

M| d[0|3S ay^n ^AH^j - av 7 | 0|-g^fe □MH^i^ x||s ^^o|| ae 3!0|cK 

^^mo| 4Jo|e ^ £J}^ a>|^7|- ^7 1 ga| ags a||^o|| sUsj n gs^o) DFolasa's# S«ech 
^7| y^o|| o|sn o|§ofo^ □fo|a^gi5SS 4 s 5U^K cc^a^A^, S^e H^^# ^ 

^ Dfoiasas 5E^ Dtoiasas chbi|o|# uijn^ x-iae solsMI ^ sucj- a^iaseossi 

M, 3^, es«0(4iaiff 3|o|*i #), SJ aflflKfrai. ^S, Sa|cH S) §s| o|iqex|&£ a^ 

s ^ sick ah ^.7 1- 7i&o S AFssife. a-^on^ s^^s saif ss.7i- aicK 5Ee, y-fE*ii7i- A^si^ a 

^, 27|£^0| 7^S 0| a}£*l|7f ^t^^ S^S# S^t ^S.7f afi|U| ( ^ 

^ e£*ll7|- 7|e°^ AfS^I^ §¥o||^ 7|ao| JE3<H| (electroplating liquid)o|| B7ix|7| uHgojl, E. 
^g-B n|A|| ^ §^^(microstructure forming portion) 0|2|a| ^go|| g^S H0\c\. zieiH^, i^So| >d 

S^Olle} ^Aj£|^ 50I HHr5|e 3-X-Oll^ §<2j^|7f 7|go^ A r ^.£)^ 50| tl^3]^Cf. 0|£ r »&l , ^- SSO| 

7|#o| a^s|7| aHSoll 7\&B Sfasi 7m(waviness)^ aS 7i^7|(iow surface roughness)# 5> 

7|^fo^ ol^CHxi^- ^JO| a^5|§ r cK i^#s| ^Be^Onner stress) 5E^- ^^| ^B^l^^ °}*} 7|& 
o| (warping )^i 7 r ^o| &7| cO|go|| 7|&o S ^. g e£(flatness)» ^ ^| 7|a, 

& mm soi Afssife- #01 uw^ie ^ si^. 

3^«a| AH^-fcr S^gO| S7|i^oijo|| in^£)7| tt||-&0fl A^#o| £ ^oho||- ^H|X| ^ AH^. &0\\M Aj 

sificK d[a 3 §h S7|£ga|o|| cHsHAii LH^a( ant j CO rrosive)o| Xi^ ^7| ££-b ^7| §ojAHS^ §ah^ ^ £ 
81 ct. 

at □ r ^H#o| 7|ff a^oii §ahhj- a s£ 7iiJ7|^ ?-*||^oj ^qo|| u: r a|. # 

7fe^ flcK ccfsW, g*!^, ^ffi aga, U^ie(dip method) S^l ^ ^go| D ^3§ 
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•klPRISCgJH^SS) 



Ml 01 XI 8/30 



# S£*r7| fl» S-assAi AhsacK 

0|&J& sycHA-jsj o^ag lHs) Sgsfe ^ a| oil q)§H tfBftch □ WWtM ^(minute or 

narrow opening)^ 31 3 V ^ 91^ sj oflSOil £|*ll Q^agon 71^7}- gggch nf^a §0| g 

» A|-g«|-o| a^3go]| 7\{^ nn^jo| ggficK o\o\M ssaflxl^^r xi|^s|cH n^a § mo|| Ssfe 7H^7 r 
S&^r. 5£efl*I^H7 r Drafts] XHS^ Afgfl ^ £ 5icK S^l*l^^7h A|.©s|te Spoilt a^3§ *H 
S» oilSJol--^ c|7i|-^ - 5ycK flaw, S^ei|x|^H£| Q^ago! u|«s|e|-cK 

H7|£go| SsH*l^r SWlfc S7|£g2( e lectroplatina bath)^ S£7|-g7|.E3 *MI S¥ V 

^£ Si^ 5E^g£| M]-?. ^HBfl^ EE^B S ^SBfl^S £j«H 7|»0| 7 r ^£0| «c r . 4=x| Sjg^a 

#7| XH^SJ $m ^(Young's moduli or yield) ZHHIfe 4 0|^s| a7|X|-(four orders of 

magnitude)7 r e*Httch n*aw, □^3go| 7J°| £3§ £^§££ 

^oi|^-i- = 7r?ISa|7| ^cK se». T*Pr A(-SH|fe 3^o||fe ^eBfl-^oll cH» §*i| SN ^x|7rS§-(swell)£| 

S?H|7r 5Uch CH^0|, ^X|^£j D^a#0| AhS£|-fe 2^011-^ £E*j£ 7|& SEfe S^g# £fe 7|B*f «IJ2*H 

A-i §re Db3§§ s^sfe 2joi bhii-^oFcK 

S7|S|-*fSi uj-gOil S|§H 0 |:7|a S7|£^S L||o| g ^ 0|^£j U\ *}0j| o| Sf | £^gO| S^^JCK g7|£ggS| ^77i| 
fe S7|£^ A|^Hf £§^£^ *0|*M| ^ilCHS ^ Sick 0t|« #CH C^oj jj] S7 |. *j7|£^ ^^££ 

Ah*fi ^ Si^K Nl, Au, Pt, Cr, Cu, Ag, Zn gs| «ms| ^o| *H^H ^ SUE*. Cu-Zn, Sn-Co, Ni-Fe. Ni-W, 
Zn-Ni gs| U-^o| a^U ^ flch S7|i^o| 7fe» o)ns|» *HS£ A^fi- ^ oicK Ni, Cr Si Cu ti 
gfi- g7|£^(bright electroplating)# §o|e r 7il ^oi ^ 5i£E^ §H^7| trH^o|| n|-o|ase!2E # = oi| ^7|£ 

SEB, S7|i^oj| s|gj. □ | a|| ^# 3 Al 2 0 3 , Ti0 2 , PTFE #S| ^(dispersion particles)7^ 

S7|£^^o|I S7 r £}^r &^ £j7|i^(dispersion electroplating)o| Mgm ^ 5U^K #HS>| 7|74|^ aSESF M)^ 
^(corrosion resistivity)^ SJ^HHI fi|«H ^ Si^K 

o|B)H- olS^ 5ES# c»s| o r #s|B^A|oi|o| AUi|^ ^go^«&| go|isMI o\tm ^ 2i« ao|cf. 

□F0|a^^!^^l 3CH|s b^ffloll CHB flu ^A|ofl# £ 3a M|x| £ 3e&[ E. 4 £ 7^ ^3Su r 0i ^g&cK 

^a|o||o| hjqoII 5iOiA-i ( ^7| S7|£^ 7H^^CH|XH 37|5E^o| 3^011 3 

b|-^# EE. 4-b AH ^A|o^|oi| A|-§£|J1 Slfe S7|£^ &*|# oflAlsm o[cK s. 3a MlAj £ 3e£r E. 40i| 

5iCHAH, 1-E 7|&# u^lH jI, &2 2^r S^g, ^-^2 3^ °^3§, S^S 4^ 7H^F, 

5^ 21 « ^iol^(base), &£?5 22-^ OH icH. &, 23^ o|^# &S^J> 

Sl-c- 37|£^i, a^^t 24^ L-rBl-tHcK 

5E 3afi| ofl|A| <E} Tij oil a^sJH oi^ 7|fia| «a»^. 7|B(1)«0|| S^§(2)0| □r^HS(3)0| 

n^lcHI aaS^r. 7|fl-d)S 7|# ^.(electrically-conductive substrate material)^. 0|^cHx|h^, 

S(2)S S^t S£u Btc+. 

ojcHAi, a|.^a«(3)o|| 7H^(4)7f S^jficK o^7|a^, 7H^(4)fe el«o|cK B||0|^(21)S 7|^* r fe 7H^F(4)# * 

«i»7iB(D« £ 4chi £A|@ S7|H^ s-xisi oi^s a^BS7i£^s(23)o« &ec+. m oi^(2D §y ^ 

^&(22)^ 3^l(24)0i| g^£|CH, 37|£^(23)# S^7 r £|N 7H^F(4)oi| £^g(5)o| S^gcK 

flaw, £^#(5)B £ 3bo|| 5EA|S uts} »o| 7H^(4)o|| ^7|oi| a^gcK oi7|Ai, ^7|£^ *|a| ^°KH| 7H^? 
(4) ^Soj|^ S7|£E^ *«N (23)0| *^a| &7|| gcK £^§(5)0| a I All 7H^(4)oj|A| 37|JE^ S«l|0| 

7H^(4) ^-£01| ilS, 8^^0i| A-j o | g7|£3^S#0| A^^oi|AHMC|. 5H*|HS, £3S(5)o| 7H^(4)2J 
0|| CHSH tllCJISSjo^ td|q)§^^J sf^orte- QrOla^fO^ #H^Ai a^u ^ 

S7|i3 goH(2 3 )0| *S - She- ^O^A^ S7|£^§0ij S7|JE^ ^# HiyA|^|X| Q^fe ^0| 

^# gfB£^, S7|i^ S?H# ^A|7|A|°j zi 1§§ y^|«ffe ^1 A|(mesh)# 7|» ^^oi| 
ao|cf. ^1, u|jay(non-stirring) Z[B«W *H1 ^A|oi|o||Ai^ o|B)» u I all" I- ^o| A^E|sa 

S7|£^ 7HA|H- m|, ^, £^#(5)£| o r ^ 5J§ Wr 7H^? ^3 0^ r ^o r H D^3§(3) #0\\ £^#0| 

^S-si^l &^ ^ehollfe, £SS(5)^ 7H^P-(4)cH|Ei sl^Scf. o| an, £^S(5)-E ^o| o^ SB¥# ^ 

a^l£^§oi| S^- g^£| ^^ol|A-i bim^l a7| tUi^oi], ^o| JE 3aoi| £A|£j gEH(£ESa 2^ 
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•kiPRis(s:H^§i5e) 



IHIOIXI 9/30 



g(2)s| iuSS ^&)# 7lS a° ^^(4)^1 0||X|^Ol|Ai a*WI 37|JEas|fe a»o| oicK HB^°^ f i^#o| 
S7|£g ^7|0j|^ S# 7HI 7^<yo| Si^. ZLSi^ oa?j§ £M=r £^^0||^, £j7|£^ A^ 0 | 

z\Bt5. 3m^&(n=H4)4}2.\ s^go| y-xi gch H^go| q)^ y^gg 7ranH»w off sgj 

S7|h^ &§o| 7fl^n Sfi7|- flch naith g^, 3^ ^# yag 5fe □foja^^ 

*|3S» ^ ft^fe ^do| SgsiflcK o^oiiAi §gg u>sf ^o|, :?H^(4)o|| £^g(5)-E *}7|£^o|| 

^stF afoiasgs xHisspi ^isHAi^. s^fe seh« 7 r s na7i- xm. 

S7|£^o| Til oil a\a\ t £^g(5)^ £ 3co|| 5EA|S b^f- as 0^3 g(3)H^ flS£|o1 27|£g- 
£7|Mc|-3foW7i| gch *}7|£^ «S0| dj 3iff7r A^gc*. ^W, £ 3d SI 3eoil £A|g u^sf 

&o|, £>^ a^o| g=« s ( 7H^F(4)2J s|^o|| 4iacK BPW, AW ttn 1 ^ £^S(5)o| § 

^SCK ^ 0|^# g#^*j7|£§ $QI| l||o| 7[ )^( 4 )o]|AH g7|£^o| 4**8 s|fl, S7|£3 §°4(23) M)o| ^ 

o|£^ 5= ^§(5)^ S3. 0|-§-s|oi, a-^o| qj$j£|^ £J7|H^ s|*}0| *!«B^h 

y^oii th|2£|^ afoia^a^-g g^, S7|£^ §J S7|H3 ^ZjSr &g sfBr°IN# a^ 

*\0i 4lfiO| ^8H|Oi, 3^ AK>|| ^^o| R ~ ohO|a^a«£S * = « 2# ^ i*7| *j7|£^ 

iU<0.35R (1) 

m, 7H^F(5)7(- ^g vp# £fe g^-, 37|i^o|| £|SH AjSS £^g(5)-E ^# ^3 R mjn # 

CCfBfAi, ^go| R# ^ Dl-Ola^sy^ ^7| ^«HA)fe °_^A|^|fe ^ 

(4)7 f Bfi7|-alcK 

ccjafAi, £ ^SoilAi, 7H 1 ?- si a ££^ ^ ^1^: ^# ^i-S a(.o|2| #711-1 i-WMife io| aasisa^K ^7| 

^o\\ Ei^ 7H^ sjg # g^ollfe, £ ^go| S7|£3s ^ 37|£^ =E2oi| 57)|alo| 

s^o| 7f |^ D^H #S 7\B ^^£| D 1, 5E 4 Ol| £A|g S7|SS S*|o||Aiaf ^o| 7|^# 

SoHMM, eiaol ^HjSlciK £ 3e0l| £A|g £5S(5)s| sja wa| § H J§, S7|£^ S§ A| 

# SIS a|-o|o| £^|?|- UWSIG- a ° S7|£^ Aj^i- a|^ uf.E|.LH^ h^dIeH^aH A[§gcf. s. 3b 3* 3coi| £ 

A|S a0|, S7|£^ ^g- 7|Zh0j| ?H^(4)^| S|A^«o| £^g( 5 )o| aj-oii §E>¥7l- ^H^°^, 

¥7h^xn§w 8t^Ko|a)&7|z>^ s. 5o\\M 5a|§|). g7|£^ &&o\ SS§|oi| ccfaf.S^lAfaf 

7c|ja s^#(5)^ ^m s^. s7[£goi ?\&e<*\ £^#(5)21 aaoi a^*! s sohi 

£A|s a|-^ ^o| i|^i ^# ya R# S-^^K a ^, S7|i^ Ajg-oi *!fi§|o|| £^§(5)^1 a^o|^7F 

:hi a^h cc^h. £^s(s)si ^aoi a*i- *7^ck ^i^ ^# era r° ?h : ?(4)si ^goii ^acK 

(4)s| ^ao| §7H|o|| cci-Bf ^a Rol #7^cK ^aw, ^^(4)^1 ^SoilAi £^#(5)o| z\±9\ 

ej-a r# 

5e son 5E A ia ae ^^a|^ ^ sa^ ^at ^oM7i ^la-ysoi, ni a7ii^ ^ cu S7|je^# 

Af^oW ^«£|2iCK gO| Xj7|j£^# ^Aj^ 4, g7|£^Ai ( Ni 37|£^0j| £^^( Watte 

bath)7|- A^gcK Cu S7|£^0i|^ 37|£^S| S7|i^7(- A^SJcK £hB.^o| ^AH-^« ^eh*|| 

(brightener)7F-a7Fa ^S^oicK o|si^ s|e^ g^ai7f 270 : 40 : 40°J »Ajg 

Cu S7|£^a|o|| i g7|£^a| 0.04 ml/l^l 9 £±{ hydrochloric acid)o| ^7fa ^§^o| 

^. ol&jt^^B SINS #tr«|7h200 : 50£i ^Pal fi!Ero r 0| =S||0| a ^ U"^^- 0|^O)ScK 

0.3 v^j) cu a7|£^oi ^sa^. 

* 

Ni S7|i^SSAi, §^3£7Mr^ D ^smS£r #^£.^2 «rOl|Ai S7|i^0i ^a^K Oi7|Oi|Ai^ i A| 

^o||Ai 4^ 51^ S7IHSS7F AJSacKxflsa: Microfab Ni100-Nippon Electroplating Engineers 

Com.). 

047H, S7|£^ ^7 1 0|| 7H^F(4) LflS| £^g(5)0| 7W^ ^Qj *]7|£^0| ^ 



http://patent2.kipris.or.kr/patenUeng/XML/1 01 9990030971 /1 01 99900... 2006-06-21 



« 
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OIOIJI 10 / 30 



« ^ Sicfe 2Lnm Q J^ A IS^. #*§^l(confocal) ^?Hy ^|o|xi fjo|§(^#^ c«# ^i^o^. o|§£]ol o| 
*\?t o|#§o(| *]cn fls ^ga^)°-l § 5fLfoi s g @E || ^ s 7j -o|| o (eH 5 g gA^oj ^sa 

3?l£^2| ?a«t7|| sue 7|EKDo| A[§ac[. o|B|e &o| ^Sa^K Aja|g SOoiiqfc 

iW a^kx <g*jH^ a^£J[j| ( n %o\jt\°\ yqi^ ^oi| ^^|7f 1 ^^i *|a|s o|^# go| s 
SScK o|BJ^ 9||0|n|fe s. 3a-3eo|| £A|a 7|e(i)3f l>o| A^gch Cr Si Au^ ^ SJ-S ^ » 

a §sfai A««KX ^7| Sllom ^o{| Zfzj- 10 nm 5! 200 nms| ?i^£S ^ga^h "taf 

AH, g^S(2)o| 8«@cK n »»g #a|o|o| = a «°i|o| -Sg^i, o|sjb ago| <l*|a|£|cH §a|o| 

a| =s a n^a g(3)0| S^acK 

^# ^# a^Hz- o|g oiisaoll s|*H alixi^e 7ij?o|| °i£r oj^a §(3)o| oflaac}. n 

S^S(2)o| ^#£|oi ?w^(4pl s^sck o|^ f aso^afe ^wacK 

oi^xi s^a ^H^-b ?i^K *ia 10 Am Diasi *)a# at ?h^i a^isasi &7|oii §^a s^s^ 

BSC ii# 4* «7| afl@o|| 20/an, 40/zm, Sj 80^1 7^ 5jgo)| CH& ^§0| 0|*<H»cK ^ *JS0*7 

10/mi o|^o| s| (Hotel I oil a«a £^S(5)o| lifg ¥£o| g^gcfe go| ttasisacj. 

£ 6^ 0|g*fe Ni S7|£g°S. g o xjg 20^ 80^m0j| ^# MO^m sjch A-^ 

(3)011 §^§racf. 7H^(4) uhS ^|2| i^#(5)#a| ygg gj,^ R 

^H? ^§0| 80^n0|o^# a}] ok 1 90^ m O|5i^l f 7H^? S|go| 20^m0|«g [[}) °f 50/zm Ol^cK 

El 7€- 4J7| ^SOil CCf^- Ni Si CU S7|£^0i| o|SH oj o ^ R mjp ^ 0 ^o| &7|< . 

H Si^K 20 Am, 40/zn, Si 80^1 0|-§.^O| Ni 37|i^S| 3^0||^- 5£ 70\\ ^Jo£ SA|s| 

an, cu 5j7i£^o| ^^oii^ s 7oii ^g££ £a|b aa, s^ssi a^ 20^ ^h 1 ? oi**k>i s 
min oii-H e ^oi# aas ^ aisacK oi ^eh, 0 7h s7|£^3esi ««oii aTiiuoi ^s^^. 

tdi ( 0 =O.35RS H 7°-| ojo^cHI ^O|oj- yg« oj g ^ oj ## ^ o^^ 0 |^ 

&ia r#^7| ^uHAi^ 7H^- 5jg 0 7F sM(o» ei^otei- a^fe sioi»ck 

o|o|| CHS 1 aian^Ai, 80/mia| 7H^ 5|as| a^oi|^, £^S0| S7li^s| *7|o|| ^JL Si^fe ^o}- 

oil Ai £^go| qa (||) S>4gso|| sjsH «4jSl5acK £ 6o|| £A|a W/27f 200 /zmOi] nH^x| S7|5E^ ^ 

^7| Ajg # #SHAi, 7\{^9] ^7f ^ft ^# a.^ R min CH|Ai-^ ^0|7h SJcfe 3# fe^l 

a S^^Oi| ^THSHA) S7|i^S §S#oM|Ai 7j4lf X|BfSE ^7|^ 7c|-0|7h a«cK 

ccfaFAH, i^gol xj7|£^ A^g-oj ^ 7 |oj| at| . i^#o| ^# 7hx|ji XI ^ a^, ^1 S^^l 

yaS ^n i^goi 7|^o^ oi^cna DFoia^S!^ 57J(1)§ el^oMI sfas 

g. ^go| ofoiasa^ #h xii^oii aojAH, aiis ^ny\ -ys^ ch »fxisi hwis *jeioii si^h 

^ HS^S o||Bh# ^x|» 4 s Sic)-. 0HinH2f Afo|# S9a|7| ££*| 

b ccHoil 4= °icK ^!ofe H^nf^ol ^cH§ gH fs^ ^ 5UcK o|b e^i 7 [■ 

A|s^a oi 7;hx| oii^jol S«£|CH HSizffl ol|ah# ^e^jefe o||So|| fi|tt«H §^ ^^-b c||sa|o|cK ccfai-AH, 

o| Aho|^# ^7i| ^-cHlh 4= ci^>-K A|-o|^b oj Ai^(in-situ)^. ^|o)& ^ Xl£^, S!^ 

# *j7|i^ a|tj a g£§ fl|cH*FHSM| So|*hs S^'oMI ^lol^ ^ a^h. Dragon m-s>] 7H^?# S^ig- 

&y\ oissfe o|-o|asa!s AHjas ^o\ oi§h^sac:K &7|oi|, Dho|a^a!^# o^EphoF 

a)^Ai fll^a ^# olSSfe o{\7[ £ 13a Mjx| i3c# &J£oKH ^g^cf. £ 13a Mjx| 1 3cO|| M , els 
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•Ripris(s:>h^§£) 



nil 01 xi n/30 



(51 )& 7|S-g L-fEfLHH, 52-^ 53€- Df^aff l.^KHH, 54^- ?H?-# W^, 55^ S.^ 

57^ ^alg, 58^ & #2. ^x|, 59^ ^S|d a*r ^x|§ L-fEftflcf, □fO|H^^^ # = 2. 

^ ^Jl 512, £g§(55)^ 5. 13aOi| £A|S u r 2f «>o| <&^mM «hSScK ^fild Sfif ^*I(59)S #7| 

aaoil fi]§H SI3SS «Hflol| ^Oi 2M. ^a|S( 57 )e ^x|(59)4WI #0} ^x|(59)^ °£|(57)# &Sfl X\ 

*|aJo|| icftsKH ^*l(59)7 r a»ficK o|^oi|, ^a|(57) 5! ^*((59)€- * = s. *b| fta|gcK a g^, S>^- o[ 

0|3Se!!^7fSCHScK Dl-OlaSenS-bS. 13bOi| £A|£ ^S|(57)a^o| £^#(55)a| Q*H^Jif£! 

o|*. ^*|(58)€- £^ ahoiHSsii^^oii ^§3^ gs^oi «e#acK zi aaK »SB ajoiasffls ^3£7 r 
£ 13co|| £A|g ti^|. i>o| goigcK 

ne|t* Dfo|3£&i5 *l|2 #aoi| 5icH ah ( o*zte| m sl=?-s\^ 3§ oWcf. □rOlH^ay^S 9 x|x| 7|# 

§25. ol-gs^ ^isoil cHS xil »* ja« yaoil td|oIloH A-j l^cK 

4*7 1 fi^ ol-olasBsfc, Se«£| Ais.#s^^| ^x|# o|«ft}of o| ^xi^ofl gHa, 

ahsaiis ^H^ioii *g c r s. 7^ s*w& ana, si s*r a a** ^x|# ^elo\\ asetoi g^a§ a- 
Awoi ^xi# g^A|?i^. gj-a^f i>-& ^= ^o S£ *ns» ^ suck 

□foiasa^S #H(#H7F oM)£*l *H^S ^» o|§sfe oiph ^SScK a?|£a*W « 

« o r oi3SS!!~S g= a^EHAjofl gAjsun, S7|£^ *H^± SPIJEa*M fl^h S^o|j 

^S)0] D tO | accuse SH7|- gSgCK *]7|i^ *HS^ * = Dr^N^I *i|iO|| 0|§@ AHSSf-b ^ScK 0|^, 0| 

11a Ml*! ii e # 

0 | o|§ofe atoiasas sasi'a o«7t £ 12a ^\ i2c# &^onx -aaact. a*i 

^A|, AHSAilg £E^SAt«J aSt =^X|fif^-E ^A|(40)-& 2.^- #H(39)oi| A|A"| 7|^(41)0| 

(40)oll a|-n|M|o|Ha ^a|(40)E Ataj^d, g se^ 3Af«j ^ANia|«H a^S^K o|^. ^x|( 4 o)fit 7|EK41)-B 

^l^^ SicK 

□tO|a^a!2£* ^Soil CHS x|2 01|7f £ 4, 8a-8d. 9 % 10S &5o[Oj £g£|cK *\\2 o\\S\ & 

SOU xKHAi, S7| 37|JE^ «9 EMI S^O|| 7H^O|| Aj7|£^0| AJ^^ 0| ^ Sic*. £ 

6a-8doil SiOlAi, 11^7|e# ^EKH^l, 12^Q^S, 13^ a^§, 14-E ?H^, 15^ 

tS^K 

£ 8aoiI £A|a 7|5K11)£| ?27f^S9cf. S^g(12)o| 7|^(n) -feKHI ^^sjji, c^o|| a *|ofl °^3§ 
(12)o| S^gcK 7|»(11)0| AHS^ ^aslS. S^#(12)§ Hfi7t «ck 

c^oll, 7H^(14)7F n^3«(l3) ^oB S^S^K o^7|Ai t 7H^F(14)^ 0^1 ^g^l §e«^ §>^cK tH|o|>t 
(21)^Ai ^|§o^ 7H^F(14)# ^td|oh £ 4 cH| £A|^j S7|j£SS*|s| ^ oi-s# £PU 2 

7|£^3S(23) LHoj| SSgcK bfl0|^(21)£h ^B(22)0| 2£!(24)0i| ^^H|CH £^ZE(23)# 3# 
^ A |^ 7H^(14) M|of| £^§(15)# H^ohcK al-atAH, £^g(15)-E ^#o|| £ 8b>o|| £A|£| 7H 
^(14) LHoil S^gcK oj7|AH, £j7|.£^ #°|o|| S7|£^9i|(23)a| 7H?(14) e^oil &t= 

cK n o|^ §y So| »||1 Ajx|oi|oi| ^§|£|0l a^K ^aio^a-)-^, a|jay ^7|i^S (non-stirring 

electroplating method)o| AtggcK 

S7|£^0| ^SHoll cc^K £^§(15)-E 5E 8cO|| £A|g u^s|- go| a^a#(13)H^ ^&£|^, S7|£^ amxi- 
o| a | oij H^4°y§ bjoj sfe ^ £#S(15)0| S^gcK Aj7|£^ £§ 0 | cH 7j|^l|oi| ccf 

5E^S(15)S JE8do|| £A|a ufs^ifoi y^S H^S^ScK ^ftHI y 

^FS 0|# ^ SICK £J7|£^0| ^ 0|^S £f*fe S7|i^°i| lHoj d)^: 7H^Oi|Aj 

o|^B f^sH o|^^H5, a7|£g£| n|^ 3 xng. ^o| ^y*?o^ gggcK 

27f£^2f S7|j£52a^r H^D|E|oi| q|£h ^|o|7|- ^S^^cK SEh^ ¥§aio| S7| £SS(15) 
S S7|«a £^go| 27|je^ ah^o| a|3| a| (i|/= 0 ^ aH)o|| 7H^F lHoii ixH SSS^K o|bj» 

S^oil *JS(0)e ^#s| 3E2d^ ^*|Shoio^ ^cK 

0 <1O m (2)v*/=0^ OH, ^§(15)2] |a*J aj« mo| 27|£^ ^7| £^S(15)S S^o^l § 
0|SM| 0|^CH§ ^ «CK £SS(15)0| Ci AH^^oil cctEK £S#(l5m 5^*r7ll 

ZL gj>K £^S(15)S| ^£3 Akoj ahg^ ZL e^2| ofg At0|O|| XF0|7|- ftl7l| £|ES, ^7| ^B. 
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•klPRIS(S^^SiSS) HI 01 XI 12 / 30 



0>1O/otS aD a^PS HSJ*ao| 2o)S HS7 r 5£iH°j, *H1 ^A|oi|oi|AH u r £ r i>o| c r ^o| A ^ 0 | 

BBWS^IMSI 7Ha| A|(M/= 0 )oi| cfm a^S^I =.sst^o| g£Mf7 r A r a r s ^o|| oi^oiu 

^ 5E^So| «SSch n Jfoii, 37I.E3 «»o| q tii^u H£7 r xicK zlehh^, *I|1 4W<>i|s| h^joii 
Ai t ^# ygo| S^^H^ o|in^ 37fl gcK cfaw, D H° °Wia Wl* 30 ^ □l°J-a|) as 

^ sit DFoiasa^ ^7i7 r <hsck 

ons- as# ^ □roiaseysfc n2 ^A| 0 flo| av 7 | 5a0 | §^fi cm n^m ^ ai^. sa. a^s 

=ssrHo| S7|£^a| 7Ha| a | on <^cHlJ ^ tiling ^ aa# □ r o|3^yzi 

^# W-Ssl ^3*r ^nf 1 ^ H^SJ^l S7 r 7 r i 9# ^iJH 3do|c r . s. 4<>|| s.*\& «W l= h o|, ?H 

^ Of^H§0| 7 1 £)- ^Oj| t^jOl^^A-i 7|5# Af#Shi S7|i^ #x|g Af§^0i *j7|£^0| ^ 

^# yao| 7H^F u r S ^7|s>|- i>o| ggg £ g§o| h^s^S *Sg£iM| S015|ch 
a o r o|3S@!is| aa€- n IS Hss^oil s|*H ^S^, 5. 9o\\M aS(R)^ 

0|S>|- gO^Cr. IS H^HHJ-E nr*Hr Bi|0|*H &a\g9\ 7|fe § S r M£! S ^ ^Ejj 7|^-0{| o|s|j 

&S, £^S(15)o| a^S ESH^f 7 r «*rfl, £ 9cM! AH gd°5 E.*\E 7^ aa(r)-^ 

s| # ^^|(H)SF ^ 2ia(W)o^«EH TilAhgcK (o|# HSVt ^S^) o| ^g(r)-^ 7j|Aj.gcK 

r = (V-W+H-H)/2-H - (3)£5S(15)s| ^# ygo| ^ ^# aH, ^a(R) 

y[^ti ^s-a 4= 

o|B]^- §^a|^|^ **7| ^§o| Ni Cu A^^oi ^I^^Xl^K ujliisj £t|7|| 

-B S7|£^S o|^-b S7|£^^A-i, ^B3S(Watts bath) 7 ^ Ni S7|£^oj| A»s|sac|.. S7|JE^ 
a) fE^s^ Cu S7|£^oi| A^slsa^K S|-E^o| ^AH° S«Jj^|7h §7^ ^S«|o|sac:K o| 4^1^ ^ 
270 : 40 : 40*| b|e^ g S|fu|s| MiHll), S>4^ «|A^O| HBllOlJE, Ma (II) #^BfO|H «|AWo| = b||o| e j °i 

Cu S7|£^o||Ai, £^oj o.04 ml/l^l S^^Ol *H7hS ^S^O|«cK o| 200 : 50S| 2J 

a- ^^y|si T^Bioi) s-ys aiewoi^BiioiM °j ^( SU | furic a dd)H^ ^sisa^K 37i£^ai 

^S£|^2L, W7| s^o^Ai agfi- (£!7^ 3^ 0.3VSJ) oNl^i Cu 37|£^o| ^« 

H|ojCh ^7| 317 1 *j7|£^ E}7i|(0=H/) ^ S7|£^|Ai 7H^(14) M|0|| £^S(15)# 0|^7| 

Stt»7|S(n)o| S7|£^3££| #*ol| EMIfflol AhSsisa^K o| 7|&o| -MS^ ^do|cK 7|a(n)s| ^F^-E- ^Ht 1 
(14)a| Aho|^# x|| filiate ^A|o||s| 7|e(i)3|- • 

o^7|aH, 7H^F(14)-^ fiSsl ^bH# 5 ^ 3! 10 m a\ 7H^F A^sFoi ^go| ^s\<£c[. u|in# ?l 

«H, Sa»%So| 20 Ams| 7H^^)a# A^sfol ^S^«c:K 

a^s- Ni a7i£^oiiAH aoixife, 7h^ ^# ya^h ^^(14) bi-rn flai i^s^i 

(R)o| ^§ ^H^# £A|3tH 5iCK £ 10O||Ai, §Aje R=r# M-Ej-LfjH olo & | ( A^j ^j^ cu 37|i^2= (0 = 10 
A m)# M^uH°1, (0 = 10 ^m)# M^uH^l, fga A[^g§ SL[^ (0 = 5 /an)* M E M C K 10 

^oj S|g( 0 )o| ^ ^ b[S| ^o|, o| S-spofl^ g7|£^o|| ^jfflol r >20 ^mS| ffl?|0||Ai 

r =R0|cK 71)^ ^IS0| 5 w2i gWI, re}o| °t 4 m o\\ £fi-SS# tcH ^7| E.M|o||Ai r=R0|ch 

MjilollSAi, 37|£^ «§2| 7HA| a I oil (l|/= 0 ) 5E^#o| @ ftft ^g-g 20 /JTiS| 7H^F A^KM #^ 

a ^SO| SoHSM. 0|Bja °|-0|3SS!^ #HS| £^Soi|Ai > r=70/fln£i tc}| ^xh£ R^r SJ*I^W dtft^t. 

^^5.1 ti|jn a-x-.S.Ai, fi r ^^(Watts bath)# A r §s|-oi 3V^| 3^ o|^ r oi|Ai 10 /an2j 7H^Fch| i 

^#o| S^si^cK o| S^oil, S7|£^ ^g.o| S7 |(m; = <D)o|| ££^1, o|c>iA|^ S7|£^ geffE 

^§S| ^goj 55 /anil CCD 2* r £ HS.Hr^O| ?\\^ £2] i^#0|| ^Oj- SISS^K 

10 *m£i ^a si 4*oia A r s» r oi §aa 4iaoii qja a^7F -^si^ck a-ews s&i 
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•KlPRIS(gJH^SISS) 



HI 01 XI 13/30 



o^iha} goijoi 7i& a^i ^asasisaji g2.io|D|«i D^a#d3)oi s*)ais a^sisacK 7ie(n) si a 

^g(12)-B *i|1 ^A|ofl°| §^ofcK 

7H^(14)^ cifg »fl©S ggsiach SSS||x|^e( Hoechst o|| 2|SH xil^S AZ1 500)7 r 3E££| ^2SH n| 

oil o|sn 01-^3(13) ^o|| sijHlsan, ail^l^s-^ ±% 91 «4*s|<H 7H^# a^^a^K heIW, o||S d^37|- g 

^£|^CK S££||X|^eo| 7DZJIOIIAHOI D|-^3S(13)-E- 3^§(12)g in#A|?|7| *|€H a^s 0 |**fe ^§ah o| 

S <H| soil o|8« oiiasi 2 fljTfsiacK neiiAH 7H^(14)7|- ggsiact. o|*. asaOx|^B 7 |. xj^siacK 

500X500 oH^^j^ 2H@oj|Ai 7H^FSo| 200 ^| Z*2|o S bHgsJ^cK S^§(12)^ »^°J£A| A^siam. u| 
H Ma (ID M^olH, gAj. a ^aw* A«£|ach naM Ni*P|£^o| 

50fc£| 1! 5 A/dm 

2 sj §^ *j -ft ^Hsj S7|£32=oi|a| ^fysia^K 017|A|, S7|£g££(a7|£g iatts|x|tf|*|o|x|x|) a 
tech Ni ^loil 7H^(14)o|| n|s|H|cH 4S3Wach otea§(i3) ^©s £&S £§e(i5), £! 

£5S(semisDherical plated layer ; 15)o| i 8d<>l| J£A|g 5>o| ggsiac}. s|-¥ ^§ 

0| 50 /flnCHI £^tf q9^l 2|*f=ia^. 

107H£| £3«(15)o| □hola^.f!!^ #H2J a^ 7 | ^s^N d^as, ^# °J§§ R 9U 7|^s| ^# 

a J3I rO| *S£|acK r a! r-E A|a, tt*W2ch ec^W. 50 *ra£| ^# yg« £fe EFPS i^S^ 3>£r Q rO| 
as a»2S7|- o|sioh g-^oii sn^n ^ ach 

c« 27|£^ 4.^01 5 m *\ n^- A|-s«ja| aSS S#*rO||AH ^gsiach 7|S(n) §y S^#(12)-B 4J- 
7|B bfSUfcf, ^, 7|e(n)-E fl|o|D|s| cflg: g ^oi[ ggg j ^ £J&|£ o|*h£^## ^ tJ 

SIS ?l|0|it)0|ni, d^S(12)-E 7|fi* Ajoj Cr oj Au « ^^sjo^ Sjggo^ 8dS|»Ch Q|->:3S(13)S S 
£EHX|:^e s a«S|acK 700X700 "H&l^ DHtjOllAH 7H^#(14)0| 25 ^nS| £}a|©£ U||fl5|2ch 

0|5|«h?flO|IB|fe UflO|r^S>H A^Sia^. S^S(12)S S^©SA| A^£|^o D ^ qaj ( II ) %&<g , MU ( II ) # 
Sa^| = , gAj" a 3-^l*it# If^^fe S(-e^7r A|.g£|acK 3^ Ni S7|£^0| 601CS| S7|JE^ ^£ SJ 10 
mA S 100 mA^I ^ Sfsj S#o||Ai ^SsiacK 0)7|Ai, g7|i^=Efe ?|a^x|x| Qt^cK Ni ^|o|| 
7H^(14)o||A| S|«r5|0| «S*acK d^HS(13) £^g(15), % SH?-S £3S(1S)0| £ 8do|| 

Aia aoi ««siacK 

0|a|fi-zt2ts| S^oiiah, ?£7|-a«{5|acK ^ 7|^h -yo|| g^g £E5S(15)o| 5^1 °S 10 moflA) 
35 ^A|o| ^ s|g g Z| D^ola^e!^ S— o||A| , 1079S) 5E3^(15)0| 700X700 fESS°S^N 

#§7ii ^5^:2, r 7h^ ^i- r0 | zjzi ^b<*\ v\m ^ssia^K r si ah^ ^ 

* oH»|Ai 37|JE5o|| s|€« x||§^ ^ acK 

^7 1 §ai|-s^B|, £5^(15) ^a| SJ-a il ^3 M^Sol SJ- ^ aM. 3B|hs, H 

3S(15)s| §r¥ VO| 7H^F ^3v|jS|- ^x|S(-n d^3^(13) ^ol| SE^§o| £J dim ti\°U S^S ¥S 
o| a-r S^eh £5S(15)S| szjo| ^ 7 | §=o|| n|-o|asii!^£| ^^o| Ahg^ ^ 

a^i, ^ na# ^ ai^7F ^ ach ch7|ah, ^aoit e.^^M. 

aE&^l2^A|o||oi|Ai f x|| 1 Aj A |o||o||Ais|-§a&7|#sj S-Sol ecHScK «je* a|«9KH u^sifl- 

cif^-E Cr 37|£=i# Af§^oi *||2 ^a|o(|o| 7 |ss ofo) a|-o|3_^H!^ # = ^r ^lss|^ oflo|cK 6 9 

»a*|s| »a|7F7|B(n)ss A«gch S^S(12)S «««7| ^ISH, aj-q- S^r 

a S# A««H>I. Cr U Au7F &7| 7|a Ai-on ^ 10 nm 31 200 nm^l ^^i|S ^S3^K 

B||X|>iB0||Aio| 7H^(14)# gAH^7| ^|oH SS.B||X|^Eo| § k g oj ^Ak 0 | ^£E|^ZlE||3i| * 0|§3^ g 

^ScK smB||x|>,E^ □^H#(13)SS Al-ggcK 

OpH, 7H^F(14)^ SEH^ 7r^!^ f 7H^F(14)S| ^ig ui SI e|a|^ zjzt 5 a! 35 /mO|cK ^ 

100X100 °H^^I^ nHa^S 7H^(14)S| a^7| b|j^# 8x8 M^O| 7|©(11) ^l 20 nmS| #^Z> Z}2\ 

■g^o^AH g^^(12)# A^^Jl 3Lgy &Af(sulfurlc acid)# H"#ote Cr A|-#S|-^ Cr 37| 

£^o| ^«QcK Cr B*| 7H^(l4)o||Ai S^S(12) ^ojl S^sjOl, £^#o| 7H^(14)o|| ah ^ah^ m 

S^S(15)^ mm n ^ ( £^#(15)^ S^liSol th^Hoii ccfah d^hS(13) ^ 
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•KlPRIS(S3H~-SI§fi) 



HI 01 XI 14/30 



Btt u)\7?lx\ TJI^siJi, 5E^#(15)o| g^acK 

□ MasHs oie||o| _r Aj7| ol^shoi Cr £^S(15)H^. aaach £ 13aol| of|A|s| ^ 

o|, x[9\H ^x\(59p[ « = (51-55)o|| «oiScK _|§ ffa| 7|fi(57)o| 4*1(59) #o|| ^om, ^x|(59)^ 
»a|(57}» sjsi-U tfAM _-»s|o| ^x|(59)7|- 84814. 3 sal (57) a 4*I(59)-B #HsL^ ga| 
ziBHAH, D[ 0 |3sa5 cHBjjo|(59)7h gcHScK 

^ tno|HS_!~_r Sl13bcH| oflX|g affih ao| #a|(57)4fs| -gHsj ^£54a§ 5>n 

# Mc|- ci hcK ^fa| 7|S# 4**1(58) 4WI «H*|oF0i 4*l(58)s| fi tW. 4^1(58)71- «> 

°°j a»ach ^ai 7i^e a^a a^ 4*i(58)_i^ ssisdk ois*i *kx jei3coii _=Aia «wa 

-e a-S» ciho|ase!_*7|- *l|_=an:L 

g^ffl- c^olasS!^ A^eKH, §iJQ- «^o|| slsHA-i a_$-i© s ^ □ho|a^a>^ cHej|o|7|-^| 

3 ^oj|, x||2 *|a|o||°| a^oiH^sjj^ ^£=°| HS0 | a*£|sac:K ^*J, §S §o| *as|x| afSM-. 

XH|3 41 A| oil oil At Pfe _R8(32)°._^ A^acK *i|3 *]A|o||_r 5=11a-11efi|- ^^|-ol 7|#s|cH 2ich o| *JA| 

Ofloj 7 |g S x-(1 >JA|0l|# 7|^o^ S ^ #A^f7i| 6£j*l ^S^l Aja|^ fl|0|D|7h _W Af§ 

110011 £Aia 7ia-(3DHSAi A^sisacK -n §j r_t &m ^ oMei ^ciNU aas a^si- 

0=) ^7 1 «|0|JE| A^oll 10nm SJ 200nm*l ^7?{|# 7|-X|_I £*|. E|£Me|5>JdK 0|S7i| SfOj S^#(32)0| a^SW. 0| 

cHAi gjg=^ sa|oha|j= _h S^|o| ^ffl o|^7lI Hga ^-S-^ <g*ia|£]cH S£|oId|hs| a^a§ 

(33)o| ««acK 

5icK ellxi^E 7H^oj a^B§(33)^ ^# A^fe o||^oi| s|s||aH oj|^£]oHcK n|-a|-A), 

(32)0| 7H^(34)7|- Sa=l5S^. ^ *o|| smell x|^e 7 ^|^s|5acK 

o| cm o|| 7H^(34fe 10/^^1 ^|g^| 7H^(34)-^ 500 x 500 °H^^i^ nH&lo||Ai 200^1 

BHesiaciK S^S(32)S A^£)q t u|S(ll) ^^o|a, MS (II) #saho|^_, §>4 §J g^xi|# %^t>[ 

■c- Ni 3^1 S7| =_^5£3£7f A|«£|sac:K Ni S7|£^e 50tJa| *]7|i^i 5 A/dm 

2 o| g# aioflAH ^uH^cK Ni S^S(35)^ 3.7|o|| 7H^(34)o|| £|^s)oi gSa^h i^#(35)^ 

#(33) 4SE|o1, o IS 7|| ^ «h^8 5E^S(35)o| SE11aCH| £A|a uhSF ^o| g^a^K £^§(35)^ O. 

ySo| 50/^oi| £^ tmH 77|-x| ixl^cf. oj^d^ oi|# o|-o|as^^=# A|-#§Fa| ^ 

olojAi, 1^ ^|fi| PSG(S^S-^a|7||o|^ #ej|^)7h c«7|^ cVD(««f=l ^l^ »*T)<HI 350iCo||Ai 
£|CH fE11ao|| £A|a S|^B(37)0| a^a^K Ti ^ Au7F ghB* AfS*|-o) -y-7| 90o|s| ^o|| lOnm 

20nm^| ^|^ 0# a^S^K Ol^^l oFOi §£§ S^S(38)0| H11bO|| =.A|^ g^^l^ 

0^7 1 At S^S(38)-& g^H^ A^SjH, AJ7| Nj S7|£^27UhSS|Sc:K Ni 37|£_^B 50-CS| S7|£^2 
§J 5 A/dm 

a# ^ioiiAi a €11 a g=(39)-& £11 coii s.Aia aoi a^^isaciK 

=.11cs| ^|0|2l^ S^Hr 5 ^ S ^4^2.-sS| §Qi|o|| gas|cH psg^I S)-a#(37)o| oils §J »||7jacK 7| 
£K31) S = (39)§ 5.11 doll £A|a ^o| #a|^ ^ &ch S=#(38)s| Tte #a|o|| ^|tH^ ^ alch zi 
^o||, g^g(38)-E ^± % &g ^4#s| §^io|| o|§hah o||Sac:K ccj-aw, □l-o|asa^§ #£(39)^ £ 
11eo|| £A|a b^sf ao| x\\*\m ^ 9lc[. 

gaia y\B^r z\ A ££(37)m snaoii £Aia Hh^a ^fsw . d^ihssi^s ~ 

aia 7|.e* Af§sfo( £11a-11efi| EfTfl* a^H^AH ei^sjo^ ^ 

o| ^A|oj|o|| a[B □|-o|3^?|j^§-^ = ^| ^eollSiaiAl, S7|i^o|| °|s||a| x\\^ ^ °[cK clRW, 

#^eJ- H^n^^ 7^ ch^o| g=7MWa ^ o|sh ^o|, o| ^A|o||o||AHfe ^[u[9\ £ajx|^gH7FAh 

#e«o| s H ^oii bisw ie o^>tE^ a si^g a^ ^§§ a^^o^ ^^oj s= 7h ^ ^ 

+ SicK zLEHAi, o| ^a|o||o|| s|*|-g f ^l|^ u|#o| ci^ Afaa =^ ai^K 
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'KlPRIS(g^^^SS) 



BIO I XI 15/30 



ga|&1°| ^x|(40)^ #H(39)^oj| nl^SLji, ^*l(40)flo|| ^£|°| 7|S(41)S bH*ie *<* 4**1(40) 

• *W4jo|| ic#A|^AH ^x|(40)# asWficK #a| 7|eH4l)S #<H #ga^Mj, ^x|( 4 o)7|- aholHmty^ « 
= (40)3. gam ^ 5Uc|-. o|S*l «W nK>|33g~ o|&l|o|7h S£fd 4* SlcK opl*), sa& »S« a^ 
si-of #a& Qfoiasas shoii °|«n*i fi7i|2| ssgalcH □Ma^z^h SSH ^ ^cf. 

*l|4 ^AloilollAi, S^S(32)S £^«(35)s| ^d^h AUS^ a^gcK 4|A|o|fe £.11a-11e» 

flSflcK 

0| AjA|0l|oj 7|eS^|1 AjA|Oi|# 7|^o^ e|-Oi ^A|-*W| X|3EScK 6£!*| S|gs| AJ£|^ ^g 0 |J£l7h 4H*7^» 

Al-goW ^24 tM-slflal, 1/fln =^|o) Aj a | S o|>4^gso| $l|o|jr]o| cms S^oil a^sisacK o| ^o\s\^ £ 
1 1a-11eof| jea|S 7|fl-(31)S£Ai a«s|«cK Ti 9 Nfe *W §S §^ s^oi S g ^EjE^ a|- 

SS|.Oi Aj7| 9j|o|B) Ajo|| 10nm Si 200nn.£] 7^2. n|atS£|«cK 0|«7|| £j^§(32)0| 

cK oichah Hi-fkAH gaio^lHAj §o^ 0 | >. ffl ^gs^i, o\^n .agg <g^a|s|oi fia|o|o| = a| ny± 

H#(33)S ««*rick 

EEt±, s_^e*\x\± = s>\ ia g > 9 S^oj §e||a| 3Lse|:£nBHiz|o|| 9»Bfl a||x|^eoii 7H^P-7h 

sacK b!|x|^H 7H?^| ok^3«{33)S MS°[*= ©IS o||So|| a 1 8H ah oi|§£)^cK ofaW , S^S 

(32)o| it^Sl^l, 7H9-(34)7|- 8g£|»cK n 2££Bl|X|:±:B7|- Ji|7i£)2icf. 

o| UK o|| 7H^?(34)fe 10*m^l SifccK 7H^(34)fe 500 x 500 °HM*|^: flHBo!!*) 200/m2| #3^3. 

uHS£|5«cK S^S(32)e g^SS Ahgslttl, qg(||) ^^o|^ t Ml(||) S^M, -g^ -i Ni 

37|£^ ^EE7> Af§£|5ScK Ni 5PI 50 TC3| 5 A/dm 

> 

2o[ Sf ^ So|| AH SSHgcK Ni S^§(35)^ i£7|oi| 7H^-(34)o|| u\^s\o\ Aj§@cK £5S(35)^ 
S(33)^^ 5|^ZL, y-^-S i^^(35)o| £ naoll SA|g ^o| gggcK £^g(35)^ £fSo| 50 
^tijj 7;W nJaf^jcK o|^ o|-o|H^MH# o\^t[oi ^ 5i^K 

a ^g( 32 )o| ^HS7|-£^S(35)a| ^HSSF ^^oh7| aflS-oll, ch# AH^#oi| SlcHAH^ #^^7| £R§(32) 
s|-H^S(35)Z}^l ^S»o| ^7|x| Qt^cK a^£^, £-^g(35)-E £SS(35)o|| -?-=^7il SS 

1! ^ S^g(32)o|| ^Aj3 Wt ^ ojcj-. ae]°s, ^F^fe #a| fla| sej. 

oil Sf^H^ ^|o|n|§ §o|§MI c|-# 4= sicK 

o|^L t ^7?l|7h A m ?\ PSG7I- qj7|^ CVD a oil 2-l«H>H 350'Coi|AH n|^£|o| £ ii a oj| £A|g b^fif ^ ^l^^( 37 ) 
o| agficK gxl-y a# o|S«^ f Ti 9 Au# ^ 10nm 9 200nmS| ^7| ?||oljqo{| £^Hah z\ 

Sai^ick n SuK M=S S^S(38)o| £ nboil jea|@ h[sl[ ^o| S^gcK 

o|^, S^S(38)& g^SAH o|§£| 2, Ni 37|i^7h olS-ScK ^£ 50t)a| S7|£-^3E 51 ^ 3^ ^£ 
5 A/dm 

2 o||ah Ni S7|£go| ^^£|oi #H(39)7F£ 11 C 0|| £A|g &o| S^gcK 

o|^, £ 11 C S| ^|o|n|^ #S^^A}5|- &a-§2| £Q #oho|| aS^lo] PSG^I *I^S(37)o| ollS x\\>\g 
cK 7|3(31)^ #h(39)£- £ HdcHI £A|£j u|sf i>o| ^a|^ ^ xiciK S^S(38)s| Ti£r #a|o|| ^||7H^ ^ 5i 
cK ol^dK g^#(38)S ^^sf a# ^nms\ SU- S^oll °|&HaH o||SSdK zi a^K a|-o|H^a^S #JB(39) 
7h£ iieol| J£A|S d^|- ^o| ^figcK 

Sb|^i s|Ajg( 3 7)§ x|| sj *Ka^ £ naoil £A|g ^-E- y^g ^# SicK n&lH^, °ho|3 

o | eh oi- ga| 7|^# o|§§|-oi £ 11a - lle^l ^fS^I-H^AH t^^lSS. ^ah^ ^ 2Kk 

cf# Soil SicHAH^, x||4 ^A|oi|^ x|| 3 ^A|o^|£h 

*«5 ^AlofloiJAH, S^#(32)^ £^#(35)MI^ #0|Sh7|| Q^m ^ JHS£ ««ficK 4|5 4|A|ofl 5E& i 
11a - 11e# S-Sofoi ^g§p|^ »cK 

o| *JA|ofla| 7|£^ set} m -yAiofls} ftAt*W\ ««ScK 6 S!*|s| ^JSI ^ Si^ ^^l^ o | xh ^ 7|- 

o|s*W aj 2 |. £ |j 1i =7?|| i^msl Aj £ |^ aj. S |^.*^o| ?H|o|E)s| yc« sa#o|| a^gcK o| ^o\u\ 

fe £ 11a - 11eol| £A|a ao| 7|»(31)H^AH A+«ScK o|* ^flEJU g§ 0|^Sh0i Ti 9 Au# ^ 
zt 10 nm 9 200 nm£| ^^i|S a>7| ^|o|D)o|| Q M ^#&cK a 8^ 3^S(32)0| SSS^. o|^ t 
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•KiPRis(s:>H^6ise) 



HI 01 XI 16/30 



#a|o^|=Af goijoi ^a-sgs|ji o| g Aia|s|o] #a|o|o|H o^a^(33)o| g^gcK 

cK ^|x|^eoiI d^H£(38)§ ^# 0|§*fe ygg 0|$ o\\$}2_g_ oflSScK ZL a*K *j^g(32)0| ^ 
opW, 7H^(34)^- 10 *n> SJS^I S«0|cK 7H^?(34)^ 500x500 n«@£S 200 ^| Z}2Jo S U ||iia 

cK S^#(32)e S^ss^ oissim, MS (II) S^iS, MU (li) #safo| = , §>4 qi s^sfe Ni 3 

7|£gS7F Olg^jcf. 50TC2J S7|£^=E §] #^ *j# D J£ 5 A/dm 

2 o||Ai Ni S?|£^0| Ajggch. Ni 5E^S(35)^ i£7|o|| 7H^(34)Mio{| k|*[£]CH SSfScf. £^§(35)^ 

(33)® s «|-»acK a g^, £ ii a o|| £A|g ^o| BH 1 * i^g(35)o| ggacK £^§(35)^ as| B>3 

o| 5<W« ctH 7?M n|*fScK o|fe oMas^aH* o|»»W 4 s XlcK 

OpH, £j^§(32)€- £3*(35)MI3. attJficK o|fe »aj §Q!juHo||A| OH M«a|- 34 

»^£1S ^A h * 0 | 7H^(34)oi| S^S(32) ^N|A-i ^gcfe a^o|| °I*H SS£|S[cK zi^M, 
(32) s| Au-B ol^ai^l £3£(35)M|3. Ste^i, BFPSI S^S(32)oi| 3:a*KHI g^H 4 s SicK 

heHrs., ?ste ahis «a| «2WI ft£|£|x| Q^o o S ^||o|D)# go cj# 4 s SUcK 

Im^l PSG^ 350T)O{|Ai q|7|gh CVD Soil s\*is\o\ £ ii a o|| £A|a S|^g(37)o| §ah^ 

cK Ti SI Au-^ H*hH §*t E# 0|*«K>) ?4|o!^^oj| ns| ^|7h lOnm SJ 200nm7|- sji^ ti£pH*1 n| 
*tficK n §Eg S^§(38)o| £ 11 boil «W &<>! S£ScK 

S^S(38)^ S^S£*| OI^-HJJI, Ni £J7|H33£7|- OlSgcK Ni S7|£3S- gs. 50 1 SI S* ^£ 5 
A/dm 

*o\\M AjggcK aB3[,£ n c o|| £A|a »e *s(39m ««flcK 

ol*, £ 11 C S| fl|o|m^ -g-SK^Ah §J SS^afesl S^IMIoil SS^cH PSG^I ^l^g(37)o| o||«| fl|7l@ 
c[. 7|^(31) 51 -^H(39)^ -E 11doj| £a|e| ^0| ^ SJlcK 2^g(38)S| TiH ^A|cH| *i|7Hl! ^ 511 

cK o|^oi|, £^g(38)€- m: S! ^^°| gff s°i|p|| a|^H oJIS^jcK 3 □Fo|H^S!2SS #H(39) 

7i- ^ neoii £A|g oh<2+ aoi a^acf. 

-grBl s|^#(37)# Ai|S|«FJlfe- H 11ao|| 5£A|S ^ y^S ^# ^ 5i^K d^|H^ 

sU2S§ *^H^a^7| &a| o|S*K>l £ 11a-11es| eiBS 4lfl9«W S^*HAi a^iV^r SJcK 

cF-E- aoj| ^«HA^ t this ^aio^ xj|3 AjA|oi|^ Aj^^o^ g^sfcK 

*i|6 ^JAloflollAi, c\m S# o|S*toi x|3£acK *I|6 -MAlojfes 11a- 11e« ^o|-0) «cK 

H^S(35)a| aH|3 AJAi^|o| g# 0|§S|-a| ^^#(32), °^3^(33) SU ^H^(34)^ 

»»| ^le^oil g^acK i^o| PSG - cH7|^ CVD Soil Si\mM 350X5 o|| E|*fs|o| £ 1 1acH| £A|a uffif 

£i^#(37)o| gAjacK Ti 5J Au^ S*WJ S# o|#^ «||o|j£| ^o|| zl#s| ^^|7h 10nm S 
200nm7hsi£s ^^HAi slSScK zl 3*K «S* S^S(38)0| £ 1 1 bcH| £A|a b» So| &&s\o\ §EDf 

^7^i^ac+. 

S^ft(38)B g^a^Ai 0ISHI21, i^m (ID AinfD||0|e i ^^afo|£, g>4 pi ^^|# fe^Sfe Ni *j7|£E 
OlSgcK Ni *PI5E^ ^£ 50X5 5J S-ff °^JE 5 A/dm 

ezo\\m AjaacK a a^K £ 1 icon £Aia «w aoi ^=(39p\ s^sck 

E. Heal ?l|o|Jttj^ SSK^t!- SJ SsFiJ-a^si g& soil t|| oil SS^JCH PSG^I 21^^(37)01 o||§ HJi&zt. ?\ 
e(31)2J ^H(39)^ £ 11d0|| £A|a u\9.\ ^0| gal^ ^ &ch S^g(39)a| Ti^ ^a|o|| xi^S ^ JUcJ. 0|^ 

011, a^#(38)e- mi 31 mm &m &mw o\\^&^. n a^, oi-oiHssy^s *h(39)7|- s. n e 
oil £Aia Hfsi aoi a^acK 

MS (II) SttS 37| £^7 1- Aj7|£E^^^Ai 0|#£|al SiHHS, ^j7|i^ ^:^B||^0|| 7|°l^ ^#^0| 

Soil SJOJA^ x|| 6 AjA|oflfe ^|3 A^A|oi|£f Ajgsj sa^cK 
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KlPRIS(55H^5j5S) 

a. • 



HI 01 XI 17/30 



ouh nho|3^e!^ BEb cnolHSSOS. o|JH|o| # = o|g-s|-b g. «*go| -y8£|5ti*leh SW ^o|^ 

^2£*j sg| ^ D | A fl ^ °j D |a|| -^J=cH|£ *JSfJ ^ 

D|^0| t ±jA|0||#Oi|A| 7H^7|- flgOlSaxiy, i£b 7feJH ZJ S|A^§H|- ^ §E«# 7HJ ^ 

£ «ch 7H^7F ^S^S &H, yS^S S^§o| «gs|jL f <H|##oi Sl^ti SEb 3!^ 

7t *fl3=fi ^ »cK £ 14b 4^7 1 Soil ctfah 7|S(61)0|| xflsg 9!EJ3B| g!S-& = (62)# 5.*\*t3. SicK 

SM ufsf ao|, S ciK>|HSHS ^H7h 7H^F *IS 0O{| SSSsatDS OB, 

s ^ao| ^ ^asf s-b s°hb 71-^ ^ «ck 01 §e§ ois*k>i ^01 as. 

ay^b- & na# ^ sib 2!^iJ ^ Si^k 

;W2 sib a^, ya# 5>n sib 3>n sib §^ 2=2(1)01 ^ 

on fli 3&a ^ ac*. 

cHtM, ^ ^go| a^assis gfaoil SioH, *j7|£^ ^^°| ^y\o\\ n=P-o\\ gAjg g§ 

t} ^&o\ &b M^sei a^, £^§ ^s^i erae e*fsi ^# ya^^^i 01 oi§ 

oFO| *«3ES □foia^sy^b 0|g7fe& 7hU ^ Si^k 3 ^k NA# Sib 2! ^7 1- *||5« ^ 5i 

4^1 S-a^fe o|g£l 37|i^3&a| #-^ch| i^latch. 

«o|cK 



& a-goii [tfHa, a|-o|a^ □le.H^i, ^ 300^ yas 91^ ^ 200 m °ieh^l ^¥^1 



□Foiasai^ES -gHoil SlcHAi, 
^ol£ ^Y7|- £S^£J 7|&; 

^7| 7|Etefro|| S^H|CH 5i°ai ?H^# Sib a^3§; ^ 
^7 1 7H^M| ziBlJl ^7 1 n^3#o|| 37|i^£|b ^"lofal, 

(R)o| 4h7| 7H^ ^o|| sib ^7| i^g^l ^SolJl, 07|- ^7 1 7H^Fs| ^^J §t, 0 



0.35R2] S-Til^J (a) SJ 0 



fll1»o|| SicHA-i, 0 
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KlPRIS(g;H^5)ga) 



nil 01 XI 18 / 30 



0.35R£] fiM|4| (a)7\ B^*|jI, ^7| n=?-2\ *l§ JEE^r ^(0)O| 10//m O|^o] n|-oiasas* 
S?S3 

«^S4 

S^s)^ □►oIhshss § = . 

*«1 mx| 4SS oiJn B Soil <&o\M, &?\ n=?T= £!§2J □K>|3^fLl2£g g = . 
S^S6 

M|x| ch^ B Bo{| WcHAi, z] ajA^a©! □NassO^S- 

S^S7 

*1I1 4i*l 6S^ ch^i a Soil ^ojA-i, 7|a-e 41 HIS, ^e|, se^- §e|eh #§m oi^oi*!-^ ^o|asHi 

«^B8 

*il1 M|x| 7S§ cHhz a Soil SioiAH, Ap| d^^S^ S^eH|x|:±:H * ° hS°K=- ^olas*!!^ fE. 
§^S9 

*H|1 MM 8SS ajH a So|| flo)*|, ^o]s. £*Jah°I &7\ 7|B^ S^««?Wl Sirr ^Iffoi^, #7| S 

Pt^ o|^o|*! □M3^^-§- s = ." 

S^PSIO 

*I|1 m*| gas chJtl a Soil 5ioiAi, aj-7| §£j & ^^.^ o|^oi*j oi-oiasiyss e 

*i|1 Mi*! 9S# cHin B Soil SioiAH, Bgg^ ^7| S^^h £J7| fE^S Aho|s| S^ojl ^aH^Ke d|-o|h 
£^S12 

^in soil aiow, a^ 7 | as^^i s^e^ ^oji smsi ^ sh^i 7i°ieK>i sgsi-^ D( . 
*«i m*i 12S§ ch^ a soil s^oiA-j, a^7| 7iee £S^ H 7ie ££-b 7ieei °K>ia_^^§ 

S?S14 

□i-oiasass m=# ^i^ofe soil sicHA-j, 

(a) ^CH£ U^I-iSAHoj 7|3# ^u|sfe ^7j|; 

(b) £M 7|eho| i^AH ««o|| a ^ a^a^# g^ofe ^l; 

(c) Ah7| □^3SM|oi| 7H^F# S^*F0i o| ?H^F Si^ 7|B£| £ES^I ^A|?|^ &^|; §y 

(d) g^o^ A^ 7 | 7 1 £h o | ^ahah ol^oi S7|i§^°SAH 7H^M|o|| aa|H ^7| d^3S4WI 
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Kipris^h^ss) mi 01 xi 19/30 

» » 

i^#0| *j7|_E^S| £7|0|| ^# 7hX|Di 0|(IH >_*7| £E_^2.| ti^ ^(0)O| &7| ?H^?-°| 

SE^ ^(0)^ SJ*|S|-Oi t ^7| 7H^? «JS ^1 CHI SU^Er ^7| fE^gSj ^S(R)0| 0 



0.35S] _^|# 7hX|^. Xi| 1 £2, SI ^7 1 fE^#0| S7|__.gS| r_.7|0|| g£J£l ga E^flf 7hX|fe *||2 

*M7i- ei^sj^ S7ii^oi □foi_3.__.__2_s §h &a. 

S|14SK>II SiCHAi, a^7| 7H^S| ^( 0 )S 0|^0|Di, &7| Xfl 1 4P| fl7l_E^0| g 

OK>lH__.__=E§ *||_£ 

*«14»0« XiOjAi, a^7| 7H^Fa| S|S _£-_^ ^(0)-E °I^Oln=|, &7\ *1|2 ^7| *j7|_E__0} >_ 

S£i^nhoi5Lsa^ *= *«s #a. 

*I|15 16Sdl SicHAi, #7| □b__=t«M|o||fc- *^£| A^ 7) 7H^#o| #7\ 7H^F e^!(c)oi|Ai S^Slfe D|-0| 

H__lB!S« #£= *1|_£ gja. 

*H17«WI SlO^, ^7 1 S7|£E3 cf7j|0||Ai^ t s-o| Ak 7 | ZjZJ^ #7| 7|J^# M)CH| nE|2L ^fl 

0|| ^7 1 s$^9.\ _E^##§ £^§fg ti^AR/H g£|S^ □MH^HI^-g S-a. 

*|| 14 18»g CHin e *M| <Zlo\M, CPlJES E>7flO||AH H7|_E^0| £J«S|-_r §^S7|fE^ ^*l|7^7l 
7|S-yo^ sb]#cH 7W a|-0|_l^__2Eg »i= 

*)|14 mx| 19S5 cHJzl e Soil ?lo\M t 4^7 1 £WI(d)o||Ai_i| S7|_E^-B MS S^I-BES. S7|_ES 5E^ fin 

£j7|_Ei,0|| °|5flAi ^5=|-_r □^0|H^3§ *I|_E. #a. 
£^21 

X|| 14 lHX| 20»g B »0|| SiCHAi, A^ 7 | 7f)^ «g E.^(c)0||Ai ^7| 7H^r ^ D|-0| 5L^_Ji*l# « 

= ana. 

^^22 

*«14 M|X| 20»S CHi^ & g-CXI SiOlAi, 4>^l E.^(c)0|W #7 1 7H^r 7h^H Zl ^A^g^ £H=. Dj-Ol 

#^ xii^E ^-a. 

S^S23 

xfl(14 M|x| 22«S o\± » «WI 5icHAi, ^7 1 Si-^ ^J-7| 7|e^oiI S^^ht Si ^ v 7| 

^7 1 7i&o^ &ai*fe ^ s^ofe □hoia^a^^ *ii^ a-a. 
a^FS24 

^|23%K)|| SiCHA-j, AV 7 | cjTlKcDOllAi, ^7| 7|#Ajo|| *|A§§# ^ Stf°Rr DfO|3^ 

sisg a-a. 
a^»25 

3HI24SOII 2iO|AH f Al-7| SJ^^^ ^7| SJ£ &a| E!"7||0||Ai ^||7lH|C>i ^7| ^H7|- ^7| 7|»o S « & H ^a|£)-^ D|. 

oi3seis* #h ^1 ee #a. 
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KIPRIStS^SISS) 



mi 01 XI 20 / 30 



S^826 

*i|23»o|| flow, #?\ 7\&jl[ My\ §£ §a| __7||oiH ^x^o S o||§£jcH 87| 87| 7| 

S£^ V-b-i &a|£|^ ok>|3__.B2E» 8S. 

8^827 

*1|23SO|| SIC^AH, AV 7 | .sc a a | J CH| AH aj-7| ^7| 7jn|-o^ 7 1 ?1| *| §a|£j^ 0M____.ej]2_ 

**SX||_£8__. 

8^828 

*il23 m*| 2788 CHi=. 8 »<HI XI oM, 87| -H_£ g& EMMA] #7| *j7|_E^o|| o|«||a-| g£j£|-_r QK>| 

8__. 

8^829 

fl|28«oll XicHAH, (||) a^i^d||o|eo| s# o|g*fe qg £j7|_Ego|| fi|*H A i S^sife njo|as 

£!_£§ #j= *fl_s 

8^830 

*H|23 L H*I 2788 oUn ft S-oil SicHAH, 87 1 f£ &no\\M, 4*7 1 §=_r 87| _E^g# Sl_r 7|S8 
oil *H__.-fi| 3§o[£^ ajoiasaOSS *H_e 

8^831 

A1M4 M|x| 3088 °\± »«oi| SloW, ^7 1 7|ff^ fda|&, #a|, SE-fe Ha|cH #*]_^ o|-oix|^ dk>|__. 
£S«2£S *la 8S. 

8^832 

aH|14 mx| 3188 0)i=. a »oi| 5icHA^ av 7 | a[A 3 *o 5 £.2fl*| £8ofe n r o| ____._Ll^g § = aH|^ 

8S. 

8^833 

*i|14 lHX| 3288 CHJ=. 8 80l| *lO]M , *W_E __^7 r fESgoj M 7 | 7|^eg^S# 7|fiO|oJ, #7\ 

PtS o|^o)g □►olHsassS -g£= aH|s 82. 

8^834 

aH|14 Ml*l 3388 cHi=. » 8o|| SlcHA-i, sja^i _E£i&£! 7|{_« 7|&o|o|, 87 1 

3^g&87| *H__.s|- istf xjss oi^oi*] Djo|asHs#«s. 8B. 

8^835 

aHM4 Ml*! 3488 cHin 8 Soil Xio) a-j f zk\o\s. <M^[ £ESg?J 8? I 7 IBS- *R§# 3^ 5U^ 7|ffo|o^, 87 1 
§J 87 1 o|# ak>|o||o| n\oj gqcxi 83 So I ^xn^£s figs-ife pK>|3SBs* = alls 8 

a. 

8^836 

S!^§§£ Mis. 8S. 
S^837 

.^|1 4 l||x| 3688 8 8<>l| 5ioj A-j t a^ 7 | 7|&-& £3g 7|S£EfeSq-*g 5Ufe-7|eeJ □Fola^fLias 
# ahis 

S^838 
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(a) x|| 14 Ml*! 37?,^ oj^ » SMI cch# aM>|HSSs» §E *II3E «ja# o|§3ha| o|.o|asi8ss ffu| 
sfe EMI ; 

(b) g^oil as EMI; Si 

(c) Ah 7 | xii 1 as n&m emi« xsws ahoiasess *ii3& ya. 
XU38SWI slow, Aflsfe- ^x|oj n^iasess *ti2E awa. 



aH|38 £Efe 39S# 0\± » SM| SiOjAi, Ap| gj^ XH^Ojj *i|2 S!£E *H^# EMI, Si 4P| *fl 

2 HJ£S *H^# gsW^lfe EMI# ci Sffofe □fol^^^l^ *||s «>a. 

JHI40SWI SI OH, Ap| q 1 oj x|| 2 2!^ XHSfe z^ol *ls cj-s i§§§ ^ 5y- n|-o|asHS *«3S »a. 
5E&1a 
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